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populations often overlap in the literature. It is hypothesized that 
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the primary contributing factor to delinquency and if this learning 
disability is addressed in a multidisciplinary treatment strategy, 
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INTRODUCTION 
Juvenile delinquency (JD) is a complex social anomaly prevalent in 
today's society. Treatment and prevention of delinquency is 
difficult due to a multitude of interrelated variables such as a lack 
of universial standardized definitions for what constitutes a 
juvenile delinquent, the plethora of causitive factors influencing the 
pathogenesis of JD, and the overlapping learning disabled population 
which is plagued with similar inconsistencies in the literature. 
The majority of published work involving JD and vision therapy (VT) 
has been researched in the U.S. In the U.S., a delinquency offense is 
defined as an act committed by a juvenile for which an adult could 
be prosecuted in a criminal court.l However, American researchers 
do not universally agree upon what constitutes a juvenile act; some 
authorities characterize truancy as only a status offense, not as a 
delinquent act, and various judicial courts differentiate juvenile 
delinquents from status offenders and further label status offenders 
as "Persons in Need of Supervision", "Minors in Need of Supervision" 
or "Children in Need of Supervision" .2 Moreover, American 
researchers debate the relationship between status offenders and 
delinquents, and some argue that status offenders have more in 
common with the typical adolescent than the serious delinquent, yet 
others consider status offenders as predelinquent or at risk of 
becoming delinquent.2 
In Canada, on April 2, 1984, the new Young Offenders Act replaced 
the 76 year old Juvenile Delinquents Act, encompassing a shift in 
philosophy in which more emphasis is placed on young persons to 
bear responsibility for their illegal behavior. 3 The Act is based on 
principles of diversion practice and is a combination of social 
welfare and social control. The new Act concerns itself only with 
federal statue offences and not Provincial statues, or municipal by-
laws, and further standardizes on a nation-wide basis, the ages of 
12-17 years inclusive for which a person is deemed to be a "Young 
Offender." In Canada the classification of juvenile delinquent is now 
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obsolete, and only after conviction, 1s the individual labelled as a 
Young Offender. Until conviction, the individual is referred to as a 
11 young person appearing before the court. u4 A child less than 12 
years of age, regardless of the offense, does not appear before the 
court but instead, through social welfare, becomes a client of 
children's aid scrvices.4 
JD in both Canada and the U.S. remains an unresolved classification, 
prevention and treatment problem within society. Traditional 
treatment of delinquency has been incarceration, which has proven 
to be an unsuccessful attempt in dealing with delinquency. Most 
experimental programs have failed to produce lower recidivism 
rates and no rehabilitation method in the past has consistently 
performed better than any other.S One alternative treatment 
strategy presently being applied to incarcerated youths is a 
multidisciplinary approach of treating children with visually related 
learning disabilities (LD's) through the use of VT. The 
multidisciplinary team is composed of a physician, clinical 
psychologist, physical and occupational therapists, social worker, 
special educator, and hearing and vision specialists. The alternative 
treatment strategy involving VT is a new idea, not yet well 
documented in the literature. 
It is important to study the etiology of JD in order to identify 
causitive factors, determine if these factors are preventable and if 
so, establish an intervention program addressing these concerns.6 It 
is hypothesized that there exists a proportion of the juvenile 
delinquent population whose underlying LD is a contributing factor 
to the onset of delinquency. If this underlying disability is not 
addressed and remediated, the juvenile can progress on to 
delinquency. 7 
From an historical perspective, a juvenile delinquent is recognized 
as an individual under the age of 18 who is adjudicated guilty of 
breaking the law, whereas a learning disabled individual is one who 
shows a discrepancy between school achievement and known 
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potentials, whose intelligence, vision , hear ing and motor abilities 
appear normal , and who has difficulty integrating the visual, 
auditory and motor systems in order to process information.s In 
1974 Mauser8 reviewed the literature and concluded that juvenile 
delinquent and learning disabled youths have many similar 
character is tics: 
1. negative self-concept and low frustration tolerance 
2. directional orientation problems 
3. greater occurrence of minimal brain dysfunction 
4. average mental ability 
5 . difficulties in school 
6. no single cause or cure 
7. lack positive personality characteristics and have poor self-
concepts. 
The literature pertaining to JD often involves the learning disabled 
population and so it can be inconsistent and conflicting due to the 
lack of universal standardized definitions, qualitat ive data, and 
ultimately the difficulty in identifying the two overlapping 
populations. Futhermore, in the past, VT has been a controversial 
procedure not readily accepted by all health care providers.9 These 
difficulties make it inherantly difficult to examine and summarize 
the literature pertaining to the effects of VT on the learning 
disabled juvenile delinquent population. 
For the purposes of this literature review, VT is assumed to be a 
useful and valid procedure for treating ocular dys f unctions related 
to vergence, accommodation, eye movement control, and visual-
perceptual-motor inefficiencies.l0-13 Further, it is assumed that a 
LD is a learning problem which is primarily the result of visual 
handicaps. Moreover, JD will be used as a generic classification 
varying with individual rcsearchers 1 operational definitions. This 
literature review will concentrate on optometric intervention as 
part of the treatment strategy to reduce recidivism among the 
learning disabled juvenile delinquent population. 
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THE CAUSES OF JUVENILE DELINQUENCY 
There have been numerous hypotheses and theories suggested to 
explain how delinquency develops,14-17 however most modern 
theories are much more interdisciplinary than in the past.18 The 
major current theories fall under the broad headings of strain, 
social-learning, and social-control, but Elliott, et. al, 19 have 
developed an integrated theoretical model by expanding and 
synthesizing the traditional strain, social-learning and social 
control theories. 
The traditional strain theory assumes that humans are inherently 
conforming beings who violate conventional norms due to external 
social pressures which result in perceived limited opportunities to 
achieve goals. Traditional social-control theories view delinquency 
as a consequence or combination of reduced personal norm controls, 
a breakdown in previously established controls, or a conflict in 
external controls. 
A basic assumption of the integrated theoretical model is that 
deviant behavior is a general behavior category including all 
violations of norms, and that delinquent behavior is a subclass 
behavior including only violations against statutory laws. Further, 
the model focuses not on the isolated delinquent act, but on 
sustained patterns of delinquent behavior, whether socially or self-
defined as delinquent or nondelinquent. 
The integrated strain-control model presented by Elliott, et. al,19 
maintains that limited opportunities, failure to achieve valued 
goals, negative labeling experiences, and social disorganization are 
all experiences which may weaken ties to the conventional social 
order leading to delinquent behavior for those individuals with a 
strong bond to society. For those individuals whose bonds to society 
are already weak , such experiences may further weaken the ties but 
are not necessary factors in the etiological sequence leading to JD. 
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Despite the abundance of theories, it is still not completely 
understood which causitive factor, or combination of factors leads 
to delinquency. Researchers in the past have attempted to elicit a 
causal relationship between LD and JD, although no causal link has 
been established.20-23 Such a relationship would support and justify 
programs designed to prevent JD through the treatment of the 
learning problems, as it has been shown that learning disabled youth 
are at an increased risk for delinqucncy.16 
LEARNING DISABILITY 
The prevalence, definition and classification of LD's has not been 
clearly established in the literature. The prevalence may vary from 
one source to another as different definitions of LD are used, 
different populations, and different ages at different points in time 
arc studied. The Interagency Committee on Learning Disabilities 
Report concluded that 11 5 percent to 10 percent is a reasonable 
estimate of the percentage of persons affected by learning 
disabilities. It is clear that prevalence is somewhat higher among 
socioeconomically disadvantaged populations, and higher in males 
than in females. 11 24 
In 1967 the National Advisory Committee on Handicapped Children 
recommended Congress pass P.L. 94-142 which included a definition 
for LD's: 
11 Specific learning disability means a disorder 
m one or more of the basic psychological 
processes involved in understanding or in 
using language, spoken or written, which may 
manifest itself in an imperfect ability to 
listen, think, speak, write, spell, or do 
mathematical calculations. The term 
includes such conditions as perceptual 
handicaps, brain injury, minimal brain 
dysfunction, dyslexia, and develop men tal 
aphasia. The term does not include children 
who have learning problems which are 
primarily the result of visual, hearing, or 
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motor handicaps, of emotional disturbance, or 
of environmental, cultural, or economic 
disadvantages."24 
However, this definition had several short-comings as it implies 
that LD's is a homogenous group of disorders as opposed to 
heterogeneous; 
well as children; 
it fails to recognize that adults can have a LD as 
it does not indicate that a LD is an inherently 
altered process of acquiring and using information; and it does not 
recognize that other handicaps may accompany a LD.25 In 1986, a 
Public Hearing held by the Interagency Committee on Learning 
Disabilities, National Institute of Health, urged that the National 
Joint Committee definition of LD's be adopted. This definition 
attempted to deal with the shortcomings of the previous definition 
and now recognized visual and perceptual problems as other 
handicapping conditions that may accompany a LD or cause a learning 
problem.26 
Throughout the literature there is a lack of cons is tent acceptance of 
a standardized definition for either JD or LD, thus precluding a 
quantitative analysis of the two populations. Over time, concepts 
have evolved which suggest that there may be an overlapping 
population, consisting of the learning disabled juvenile delinquent. 
JUVENILE DELINQUENCY AND LEARNING DISABILITIES 
In 1976, The Law Enforcement Assistance Administration and the 
National Institute for Juvenile Justice and Delinquency Prevention 
directed the American Institute for Research (AIR) to conduct an 
objective review of the controversial relationship between LD and 
JD.27 
The AIR report summarized literature, research, expert opinion, and 
theories relating LD to JD and found two models to represent the 
most common rationale in support of the relationship: 
I. Susceptibility Rationale - certain LD's are accompanied by 
personablity traits which increase delinquent behavior 
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II. School Failure Rationale - a series of events leads to 
delinquency, beginning with a learning disabled failure in 
school and negative self image, and resulting in association 
with a delinquent-prone peer group and the need for success. 
The AIR report concluded that a causal relationship between LD and 
JD could not be established as the supporting evidence was largely 
subjective, and contained definitional and methodological problems. 
However, it was noted that a broader pattern of learning handicaps, 
including LD's may exist among delinquents. 
Following the AIR report, research addressing the JD and LD link 
attempted to meet higher methodological standards and use more 
universally accepted diagnostic definitions. In 1980, Lane27 
presented a federally funded General Accounting Office Report which 
examined the extent of problems among juvenile delinquents in 
institution, the identification/treatment programs in juvenile 
institutions and the effect of these programs in public schools, and 
lastly the level of involvement in learning problems by the federal 
government. 
The report found nearly 100% of 129 randomly selected youths in 
Connecticut and Virginia juvenile institutions had either primary or 
secondary learning problems, limited academic potential, or were 
slow learners. The report concluded that the identification and 
treatment resources for dealing with learning problems in juvenile 
institutions and public schools were inadequate. 
Lane's 1.980 paper also included the results of a study by The 
National Association for Children with Learning Disabilities and the 
National Center for State Courts. These groups examined a sample 
population consisting of adjudicated delinquent and officially 
nondelinquent 1.2 to 15-year-old boys. Utilizing diagnostic 
definitions for LD's28 and JD,29 results showed that: 
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"1. there was a larger proportion of learning disabled children 
(32%) in the adjudicated delinquent sample than in the 
nonadjudicated public school children sample (16% ), 
2. self -reported delinquency data indicate that learning 
disabled and normal children participate in the same types and 
amounts of delinquent activities, 
3. learning disabled and normal children are picked up by the 
police at approximately the same rate, and 
4. learning disab led children appear to be adjudicated for the 
same types of offenses as normal children." 
These preliminary findings did not support either the Susceptibility 
or the School Failure Rationale and lead the researchers to 
formulate a new hypothesis, the Different Treatment Rationale. The 
Susceptibility Rationale maintains that LD's arc accompanied by 
negative personality characteristics that might increase the 
susceptibility to delinquent behavior. The School Failure Rationale 
postulates that LD leads to school failure, which leads to negative 
self-image, and the seeking out of delinquent-prone peer groups, 
which in turn results in school drop out and delinquency. The 
Different Treatment Rationale suggests that youth with LD's and 
nonhandicapped peers participate in the same rate and kind of 
delinquent behaviors , however officials treat learning disabled 
youth differently resulting in an increased incidence of arrest 
and/or adjudication. 
In 1988, Larson 16 reviewed the causal explanations for the link 
between LD and JD, evaluated the current hypotheses explaining the 
interrelationship, and presented an alternate hypothesis that social 
meta-cognitive ineffectiveness increases the risk for delinquency In 
learning disabled youth. Metacognitive skills in terms of social 
problem solving can be divided into social awareness skills and 
social control skills: 
"Social awareness skill can be conceived as the ability to 
identify and differentiate relevant social cues about oneself 
and others as well as about the social situation in general. 
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Social control skill can be defined as the ability to control 
impu Is ive responses, define the problem , generate appropriate 
solutions, evaluate consequences, and monitor performance." 
Social cognitive problem-solving skills are hypothesized as "general 
skills applicable to a variety of situations and potentially useful for 
increasing generalization of socially competent responses". Larson 
stated that both delinquent youth and youth with a LD have deficient 
social problem-solving skills such as perspect ive taking, impulse 
control, defining a problem, generating multiple and effective 
solutions, predicting consequences and understanding, and using 
relevant social cues. Larson concluded that it is not clear from 
current research how efficient social problem-solving skills might 
increase the risk for JD, and further stated that research is needed 
to define social meta-awareness and meta-control skills and to 
directly test the hypothesis. 
In May 1973, The Norfolk Juveni le and Domestic Relations District 
Court received a federal grant to creat the Diagnostic and Evaluation 
Team to aid the juvenile court in its probation program through the 
use o f a multidisciplinary team approach.23 If a juvenile exh ibited a 
discrepancy between school performance and achievement tests, a 
psychological/psychoeducational evaluation was performed utilizing 
tests such as the Wechsler Intelligence Scale for Children (WISC), 
the Wechsler Adult Intelligence Scale (WAIS), and the Wide Range 
Achievement Test (WRAT). The Norfolk Juvenile Court psychologists 
maintained that a LD which first surfaces as school deficiencies and 
failures, generates delinquent social behavior and that the learning 
disabled juvenile delinquent is a special type of delinquent youth, 
requiring specific multidisciplinary rehabilitation programs in lieu 
of or in addition to the traditional counseling directed towards the 
normal delinquent.23 This ongoing multidisciplinary team approach 
often res u Its in referrals to develop menta 1-optometris ts , 
audiologists , ophthalmologists, psychiatrists, clinical 
psychologists, and occupational therapists. (It must be noted that 
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the study does not state the effect the multidisciplinary team 
approach had on the recidivism rate.) 
Researchers have failed to substantiate a causal relationship 
between JD and LD. Nevertheless, studies have elicited a 
correlational relationship between the two overlapping populations. 
In 1978 Zinkus and Gottlieb30 studied the prevalence of LD's in a 
juvenile delinquent population. Comprehensive psychologic, 
educational and personality evalutations were performed on a group 
of institutionalized youths using tests such as the WISC, WAIS, 
Bender-Gestalt Visual-Motor Test (BGVMT), and the WRAT. The 
subjects were 44 male delinquents ages 13 to 18 years, 24 
caucasian, 20 black, all with histories of multiple legal offenses 
ranging from habitual disobedience and vandalism to more serious 
felony convictions. Most of the subjects had come from a lower 
middle income background, and all were judged to have normal vision 
and hearing. The presence of a LD was not part of the admission 
criteria to the residential treatment program, and assignment of 
youths to the study was done randomly. 
Results showed that 88% had intellectual ability/potential at or 
above the average range, however 57% had repeated one or more 
grades, and only a few subjects performed at or above their expected 
level in reading, spelling and arithmetic. Perceptual skills were 
evaluated by the WISC-R subtest and it was found that only 21% of 
the subjects had normal visual and auditory perceptual abilities. 
Compared with values for children of the same age and intelligence, 
the delinquent group were significantly deficient in self-confidence. 
In 1982 Wilgosh and Paitich31 performed a study to identify juvenile 
delinquents with learning difficulties. The researchers pre ferred 
the term learning difficulties rather than LD's because subjects 
were preselected for delinquency not a LD. Subjects were 72 male 
(mean age of 14.27 years and mean grade level of 8.17) and 27 
female (mean age of 14.51 and mean grade level of 8. 70) adjudicated 
delinquents. The youths were assessed on the Raven Progressive 
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Matrices, WRAT, and WISC Vocabulary subtest. As a criterion for the 
study, subjects had to have either the WISC Vocabulary score, the 
Raven IQ, or both in the average or above range. Using a conservative 
criterion for learning difficulties, a score of two or more grades 
below grade placement for one or more WRAT subtests, 61% of males 
and 63% of females were classified as having learning difficulties. 
Despite the variability in quantitative data and the complicated 
cause and effect relationship between JD and LD, there appears to be 
a substantial prevalence of learning disabled youth among the 
juvenile delinquent population. It is this population, specifially 
those individuals with recognizable visual and perceptual problems, 
that can often be diagnosed and treated by the optometrist. 
LEARNING DISABILITIES AND OPTOMETRIC INTERVENTION 
In 1989, Solan and Press25 presented an extensive review of the 
literature involving optometry and LD's to provide a comprehensive 
understanding of the optometric potential in treating the learning 
disabled child. The visual-motor and perceptual-cognitive models 
presented by Solan and Press are of particular interest to the 
optometrist. The visual-motor model is based on a perceptual-
motor match in which motor exploration is gradually replaced by 
visual knowledge in developmental stages of learning. The 
perceptual-cognitive model is based on an information processing 
approach to visual learning. 
In 1985 Laszlo and Bairstow32 presented a critical review of tests 
which can be used to identify visual-perceptual-motor 
inefficiencies. Clinical testing batteries have been developed to 
identify key visual-perceptual-cognitive defects: spatial 
orientation, form perception, visual sequencing and memory 
perceptual speed, visual conceptualization and spatial relation.25 In 
1979 Hoffman33,34 presented a standardized continuum of 
developmental tests which can be used to elicit a developmental 
perceptual profile overlapping the visual-motor and perceptual-
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cognitive models of optometric clinical management. Thus, the 
individual with inefficient visual-motor and perceptual-cognitive 
skills can be identified. 
Solan and Press25 presented research showing an improvement in 
reading ability following VT, and concluded that the efficacy of a 
perceptual VT program necessitated individuals having identifiable 
perceptual deficits associated with their reading disorders, 
individualized therapy complementing reading instruction, and 
specially trained therapists. Further, Solan and Press concluded 
that visual-perceptual-motor therapy was shown to be effective m 
remediating binocular coordination and sensory processing skills 
which enabled the learning disabled children with visual perceptual 
deficits to respond more effectively to reading instruction; the 
child developed strategies to solve the VT task and transfered the 
strategy to the school learning environment. 
Certainly not every child with a LD requires nor would benefit from 
visual help. The optometrist's task is to determine which child has 
inefficient visual or visual-perceptual-motor skills and can benefit 
from the effects of a VT program. Visual skills involve optical, 
binocular, accommodative and oculomotor abilities whereas visual-
perceptual-motor skills involve the learned ability to process and 
integrate information received through the visual pathways. 
Throughout the literature, a controversial issue has been whether or 
not visual-perceptual skills can be remcdiated by VT. In 1981, 
Abrams 3 5 stated that VT improves binocular function and increases 
comfort and motivation to read, but has no direct effect on the 
ability to perceive visual symbols, because perception occurs at a 
higher neural processing level than the extraocular muscles. Abrams 
maintained that visual-perceptual training is most beneficial to the 
learning disabled who experiences visual inefficiencies in 
accommodation, convergence, or the integrated relationship between 
accommodation and convergence, and is not applicable to all cases of 
specific reading disability or dyslexia. 
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Almost a decade later in 1990, Christenson, et. aJ,lO reported that 
dysfunctions related to visual perceptual inefficiencies have been 
shown to hinder reading performance and sustainability and in 
addition to vergence, accommodation, binocular vision, and eye 
movement control, these visual dysfunctions may be remediated 
through optometric VT. 
The disparities in the literature as to the beneficial effects of VT 
on the learning disabled with visual dysfunctions have no doubt been 
exemplified by the lack of a universal definition for reading 
disabilities and LD's. Christenson, et. aJ,lO presented a broad 
classification of reading disabilities: 
1. Nonspecific reading disability - caused by one or more of 
the following factors: low intelligence, educational 
deprivation, socioculture deprivation, primary emotional 
problems, sensory impairment, poor motivation, and 
a tten tiona I problems. 
2. Specific reading disability - synonymous with the three 
basic types of dyslexia: cyseidesia, dysphonesia and 
dysnemkines ia. 
Christenson, et. al,10 stated that visual skills efficiency and visual-
perceptual-motor problems do not cause dyslexia but may be present 
in the dyslexic individual, intensifying reading difficulties. Further, 
the authors concluded that it is the optometrist's role to: 
1. detect and diagnose dyslexia (The Dyslexia Determination 
Test and the Boder Test of Reading-Spelling Patterns) 
2. differentiate reading problems as to specific or nonspecific 
3. diagnose and treat visual skills efficiency and visual-
perceptual-motor dysfunctions in cases of reading problems, 
whether or not the individual has dyslexia. 
JUVENILE DELINQUENCY AND OPTOMETRIC INTERVENTION 
In 1980, Conte15 presented The Interdisciplinary Conceptual Model of 
JD, which is based on a vision-learning-delinquency sequential 
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relationship. The facts that 80-90% of all learning is visual, and 
that vision affects behavior36,14 have led to the formation of this 
model. Children learn to interpret what they see early in life and 
conceptual skills and academic success follow as the child develops 
hand/eye coordination, movement skills, and visual memory. If the 
visual perceptual system does not develop normally, there is no 
foundation for visual learning and a learning problem may result. 
It is hypothesized that some juvenile delinquents have as an 
underlying problem visual perception inefficiency which can be 
identified and treated through an individualized VT program as part 
of the multidisciplinary treatment strategy. In 1976, the Thirteenth 
District Juvenile and Domestic Relations Court Project in Richmond, 
Virginia published a report which contained the simultaneously 
published independent findings of a multidiscipline team involving 
optometry, audiology, psychology, education and occupational 
therapy .37 The purpose of this study was to determine whether a 
juvenile delinquent population of 56 youngsters had sensory-motor 
discriminative problems, perceptual cognitive processing defects, 
and/or significant developmental gaps. 
The educational evaluation showed only 3 of the 56 subjects reading 
at or above the expected level, and 40 were reading 4 grades behind. 
The psychological battery included the WISC, Bender-Gestalt, WRAT 
and a half hour interview to elicit the following 6 most common 
psychological problems: 
1. cultural, education, and emotional deprivation 
2. perceptual motor problems 
3. immaturity 
4. anxiety 
5. sexual identity crisis 
6. poor self-concept 
Virtually every child had vision problems of some kind, although no 
particular pattern emerged. (It must be noted, however, that the 
study does not state how the population sample was chosen, which 
vision tests were used, nor what the actual findings were.) 
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Over a seven-month period in 1981, Snow38 screened 197 male and 
56 female juvenile delinquents ages 10 to 19 years for vision 
problems at the Juvenile Court Center in Akron, Ohio using the 
''Minimum School Vision Screening Program" from the American 
Optometric Association Guidelines and Vision Screening. Juvenile 
delinquents were referred for further examination due to the 
following reasons: 
1. refractive error based on visual acuity (25%) 
2. eye muscle coordination ( 42%) 
3. refractive error and eye muscle coordination (9%) 
4. suspected pathology (0.5%) 
Two thirds of the juvenile delinquents showed excessive phorias 
(more exophoria and greater variability) at 40cm but few showed 
problems at 6m. The results were compared to a study39 on a 
general population and it was concluded that the referral rates for 
further examinations among delinquents were four times greater 
than the general population for eye muscle coordination pro blcms, 
and twice that of the general population for visual acuity referrals. 
In an attempt to establish a visual profile o f repeat juvenile 
offenders which could be used to identify youths at high risk of 
becoming delinquent, in 1984 Kessler and Lakin40 examined the 
visual status and socioeconomic living conditions of known juvenile 
offenders. Thirty seven male delinquents between the ages of 12 
and 16 years were given a visual examination at the Optometric 
Institute and Clinic in Detroit Michigan as part of the Volunteers m 
Prevention program. This program was set up by the Wayne County 
Juvenile Court System to determine if there was a visual or 
perceptual deficit which could help explain the juveniles' truancy. 
The clinical optometric exam revealed that 75% of the juveniles had 
a habitual visual acuity of 20/20 or better at distance and near. 
Twenty-six of the 37 youths displayed a low amount of hyperopia, 
and over 90% could be corrected to 20/20 or better at distance and 
near. Binocular testing discovered one youth with a convergence 
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excess pattern, and 15 with an insuffic iency pattern. Twenty-eight 
youths passed the stereopsis test while wearing their correction; 
six failed. Twenty percent showed jerky eye movements and over 
75% had poor visuo-cognitive integration skills. Integrative skills 
were tested by giving the youth a cognitive demand while they were 
tracking an object. Twelve of the 33 youths failed the 
accommodative facility test. 
Although some of the youths tested poorly on accommodative 
facility and control of eye movements, the most significant finding 
was the poor performance on the integration test. Other studies 
have found juvenile delinquents to have poor eye movements and 
accommodative fac i lity. In 1977, Dowis41 reported the primary 
visual defects in a juvenile delinquent popu lation were 
accommodative infacility , and poor saccadic fixations and 111 1973 
Robinson 1s42 dominant ocular finding in a delinquent population was 
a low relative accommodation range. The optometric exam included 
habitual visual acuities at 6m and 40 em, refractive error, cover 
tests at near and far, eye movements with and without cognitive 
demand, stereopsis using the Wirt Circles (100 second threshold 
arbitrary pass/fail cut off ), eye health, accommodative facility 
( +2.00/-2.00 flipper bar and magnified print at 40 em; passing 
criterion was 10 cycles in 40 seconds) and any other pertinent 
optometric data. 
To examine env ironmental living conditions affecting the delinquent, 
the case history was used to obtain information on the patient 1s 
perception of their current vision, any vision-related symptoms, 
prior vtswn care received , size of family, f amily status, school 
performance, and general health. The case history revealed 
conditions which may have influenced delinquent behavior: a 
majority of the juveniles came f rom a large family, many were the 
youngest child, less than 25% lived with both parents, and school 
performance was poor , with over 50% one or more grade levels 
behind. 
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In 1986, Grosvenor43 commented on the conflicting results in the 
literature with respect to establishing a typical visual profile of 
the juvenile delinquent, and emphasized that reading ability depends 
upon a large number of complicating factors. The visual system of 
the juvenile deliquent has been evaluated and compared to the 
general population and suggests a complex interrelationship between 
visual problems, reading, learning and delinquency, however no 
causal relationship could be established.44 
In 1989, Harris 4 5 elicited a visual profile from 132 juvenile 
offenders aged 13 - 19 at the Charles H. Hickey, Jr. School for Boys 
in Maryland. The testing battery consisted of: a pre-examination 
orally administered questionnaire, developmental tests (The New 
York State Optometric Association KD Saccadic Test, The Groffman 
Visual Tracing Test, The Wold Sentence Copy Test, The Jordan Left-
Right Reversal Test, The Motor-Free Vision Perception Test), visual 
acuities, cover tests, motilities, stereo acuities, color test, eye 
health, and an analytical exam. Harris concluded that serious visual 
conditions existed in more than 98% of the juvenile deliquents, and 
that most subjects were not equipped with the basic developmental 
visual abilities to handle the demands placed upon them in an 
educational environment. 
OPTOMETRIC INTERVENTION AND A DECREASE IN RECIDIVISM 
The Interdisciplinary Conceptual Model of JD based on a vision-
learning-delinquency sequential relationship has a theoretical basis 
for a delinquency treatment strategy. If the visual perceptual 
system does not develop normally and is not remediated, there is no 
foundation for visual learning to build on, and a learning problem 
may result. If the Interdisciplinary Conceptual Model of JD is 
accepted, optometrists might be able to prevent children from 
becoming delinquent and could help those children who have already 
become delinquen t.27 Verification of the JD and LD link may imply 
that prevention of initial JD through educational intervention is 
possible, although this form of intervention alone may not divert the 
1 8 
already established delinquent. Thus, it would be desirable to have 
school-based delinquency prevention which would include early 
identification of juveniles with LD 1s in addition to other innovative 
delinquency prevention programs within the schoo I. 
In 1978, Bachar a and Zaba 7 hypothesized that some juvenile 
delinquents have a LD as a primary problem, and if the LD is dealt 
with, then there should be a reduced recidivism rate. To test this 
hypothesis, learning disabled juvenile delinquents were selected 
from the Tidewater area juvenile courts for a three year study. The 
subjects were: 47 black, 32 caucasian, 58 male, 21 female 
delinquents ranging from 14 to 16 years in age. All juvenile 
delinquents were at least two grade years behind in reading as 
measured by the WRAT, and 90% were at least one year behind in 
school. All subjects bad a normal intelligence level (IQ of 90-110) 
as measured by the WAIS. The majority were from a lower 
socioeconomic group, and all were diagnosed with a LD based upon 
psychological testing; supplemental data, and the 1967 definition of 
a specific LD offered by the National Advisory Committee on 
Handicapped Children. 
The subjects were placed into two groups not by random placement, 
but by particular treatment offered and ordered by the juvenile 
courts. In Group A no remediation was prescribed for the LD, 
although 93% received counseling of some type. In Group B primary 
attention was given to the LD, and 84% received supportive couseling 
in addition to the individualized treatment addressing the LD. The 
authors acknowledge that there was no control over the assignment 
of subjects to treatment and this may have affected the recidivism 
rate. Further, the authors recognized that there was a considerable 
difference between the average chronological ages of Group A (15 
years 3 months) and Group B (13 years 1 month), and the younger 
offender may have had the advantage of earlier rehabilitation to 
decrease recidivism. 
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A lower recidivism rate (entry into the courts with a filed petition) 
of 6.5% (2 of 31) signif icant to 0.01 (Chi-Square) was reported in 
Group B, those learning disabled juvenile delinquents who received a 
multidisciplinary treatment approach involving a special educational 
program, visual-perceptual-motor training and supportive 
counselling. Group A subjects did not have their LD's addressed as 
the primary form of rehabilitation but did receive attention in other 
forms of counselling, in an attempt to control the possibility of a 
Hawthorne effect. Those individuals in Group A exhibited a 
recidivism rate of 41.6% (20 of 48). 
In 1970, the Colorado Optometric Center initiated a contract with 
the Colorado Division of Youth Services to provide complete vision 
care, especially VT, to those youths most in need.41 Initial 
evaluations included entrance skills, pathology, 21 point analyses, 
Kirshner oculomotor tests, keys tone skills, accommodation facility, 
and Monroe Visual III, a test of visual memory and motor 
reproduction. If VT was recommended, the youth was then placed in 
Lookout Mountain School's program for visual perception training. 
The delinquents received a weekly one hour individualized session 
and an additional four hours of follow-through activities provided by 
physical education and reading teachers. 
Of the 48 delinquents who remained in the program for a minimum of 
4.5 months, only two were returned after release, thus recidivism 
(violation before the two year parole commitment was completed) 
during that time period was reduced from 18% for the total 
population not receiving VT, to 4%. 
Dowis41 cited a visual profile study performed in 1972-3 of 444 
delinquents adjudicated at the Division of Youth Services Receiving 
Center in Colorado. Of the 444 subjects, 90.4% had multiple LD's 
which included a combination of problems in the visual, auditory , 
language processing, and sociological/psychological areas, and were 
functioning 2. 7 years below actual grade level. Seventy-eight initial 
evaluations were examined and the most frequent visual problems in 
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decreasing order of severity were: accommodative flexibility; 
saccadic fixations; visual memory; ncar base-in recovery; pursuits; 
near base-out recovery and distance base-out recovery. 
Dowis37 cited two studies in which the recidivism rate was reduced 
for the juvenile delinquents receiving VT when compared to 
untreated controlled populations. In the first study, 158 of the 391 
juvenile deliquents at the State Boys School at Plainfield in Indiana 
received a 10 week VT program, gaining nearly two grade levels in 
reading ability. Of the 158 youths, only 11 returned to the school 
resulting in a 6.5% recidivism rate compared to the overall school 
rate of 31%. In the second study the majority of the status 
offenders referred for therapy at the Tidewater Juvenile Court in 
Virginia received VT for perceptual motor enhancement and reading 
classes. The recidivism rate for the experimental group was 4.3% 
compared to the control of 44% (significant to 0.005). 
Berman46 described the origins of the The San Bernardino Juvenile 
Hall (SBJH) vision clinic, as it began in 1978 with a study by 
Kaseno. The SBJH has an ongoing program which provides the 400 
incarcerated juvenile offenders ages 12 to 18 the unique patient 
care experience in the outreach vision clinic of the Southern 
California College of Optometry, located adjacent to the detention 
facility. The program provides multidisciplinary intervention 
including the vision program, psychological care, victim awareness 
and career development counselling, and is regarded as the model 
program for America. The objectives of the vision care include: 
1. diagnosis and management of visual anaomalies 
2. prov1S1on of vision care of juveniles incarcerated at the 
facility for greater than 72 hours 
3. analysis fo recidivism rate in wards who have completed VT 
4. investigation of the relation between visual anomalies and 
JD 
5. development of VT strategies appropriate to JD 
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To determine a visual profile for the average juvenile delinquent 
entering the SBJH, Kaseno47 performed 1000 full vision exams using 
a validated battery of developmental and perceptual tests. (The 
study does not indicate which tests were included in the battery.) 
Results indicated that the average juvenile delinquent was 
caucasian with an average IQ of 90, reading level was grade five; six 
years below grade level, and 95% had visual-perceptual problems. 
The following four areas of vision were investigated: 
1. focusing flexibility (accommodation), 60% wards failed 
2. eye aiming, 32% failed 
3. eye tracking movements, 59% failed 
4. symptomology (comprehension, headaches etc.), 83% failed. 
Comprehensive VT evaluations and visual-perception testing were 
performed when screening indicated a need. Each delinquent's VT 
program was then specifically designed to remediate their 
particular visual problems. Kaseno's VT philosophy was to begin 
with the foundational skills of focusing, aiming, and tracking in 
order to subsequently train the perceptual skills of visualization, 
vis ua 1 imagery, visual memory, spatial localization and right/left 
directionality. 
After a minimum of 24 individualized VT sesswns In the absence of 
any changes in the academic program at the juvenile hall, post-test 
scores revealed an increase in average reading level from the initial 
grade 5, to grade 8.5, and an increase in average IQ from the initial 
90, to 95. In addition , a change in the recidivism rate was noted. 
Prior to the start of the 36 month study, the re-arrest rate (af ter a 
6 month release period) was 50-60% compared to that of 10% for the 
individuals who received VT. This figure, which is updated every SIX 
months, has remained constant for the three years that the program 
has been in operation.48 
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CONCLUSION 
To date no single theory adequately explains the pathogenesis of JD. 
The contribution of LD's to JD seems to lie in factors such as school 
failure and social rejection. Just as the problem of delinquency is 
difficult to diagnose, so too is it difficult to manage, and ultimately 
treat. Recent studies have shown that optometric intervention can 
significantly reduce recidivism rates among learning disabled 
juvenile delinquents with visual skill dysfunction and visual-
perceptual-motor inefficiencies. School-based delinquency 
prevention should be attempted through early identification of 
youths w i th learning problems by modifying school vis ion screenings 
to better identify those vision problems prevalent among the pre-
delinquent population. It is necessary to implement a 
multidisciplinary treatment and prevention approach wh ich provides 
individualized programs targeting the underlying LD and emphasizing 
visual skill dysfunctions and visual-perceptual-motor 
inefficiencies. The optometrist's role in the m ul tidisci pl inary team 
is to identify individuals with visual skill and visual-perceptual-
motor inefficiences, aid in the design of an individualized treatment 
program, and provide perceptual VT to the individual. Any treatment 
strategy with proven success warrants further investigation, for 
prevention of delinquency among the youth of today will benefit 
future generations . 
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